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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) and potential 35 
U.S.C. 102(e), (f)or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-8, and 11-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Akahori et al (6,783,434). 

As to claim 1 , Akahori teaches a CMP abrasive solution for methods of improved 
selective removal rate (see col. lines 30-39) for forming a shallow trench (i.e. shallow 
trench isolation - see Technical Field) that includes (in col. 2, lines 40-44): a cerium 
abrasive (i.e. polishing particles - as in claim 4), a polymer dispersant (i.e. polishing 
particle dispersant), and de-ionized water (see preparation). Akahori also teaches the 
use of a liquid additive solution that contains a dispersant and water which is selective 
relative to the polishing rate ratio (i.e. for increasing the removal selectivity - see col. 5, 
lines 60-65); the cerium slurry (i.e. the abrasive solution) mixed in equal parts with the 
liquid additive, which is encompassed by applicants' claimed range of 100 parts by 
weight of said aqueous abrasive solution is mixed with 50 to 300 parts by weight of said 



aqueous additive solution. See Table 1 . 
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Akahori fails to teach an explicit example that includes each and every 
component as applicants' limitations in claim 1, specifically the explicit recitation of 
water being de-ionized. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the CMP slurry, as Akahori, to include and example 
using all of applicants' specifically claimed components, because Akahori teaches use 
of each and every component is effective, and use of components known as effective 
are cost saving. 

As to claim 2, Akahori teaches the cerium slurry (i.e. aqueous abrasive solution) 
is comprised of 100 parts cerium particles to 0.001 to 2000 parts dispersant, which 
appears to be encompassed by applicants' claim of 0.01 to 30 weight % of said 
polishing particles. See col. 6, lines 16-24. Akahori teaches the dispersant may be a 
surfactant (see col. 4, lines 7-14), in quantities of 0.01 to 2 wt %, in the cerium slurry. 
See col.5, line 25-27. 

As to claim 3, Akahori teaches the aqueous additive (i.e. aqueous additive 
solution) is comprised of: 1 to 10 wt% of a polyammonium-acrylate or a polyamine- 
acrylate, which overlaps and encompasses applicants' claimed range of 0.001 to 5 
weight % of a poly(meth)acrylic acid polymer; 10 mol % or less of free ammonia or a 
free amine, which appears to be close to and encompassed by applicants claimed 
range of and 0.001 to 3 weight % of an amine-group compound (see col 14, lines 6-13); 
and ammonium salts in quantity of 1 to 100 mol % (see col. 4, lines 15-32) which 
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appears to be close to and encompassed by applicants claimed range of 0.001 to 4 
weight % of a nitrogen-containing organic cyclic compound. 

As to claim 5, Akahori teaches the polishing particles have a size of 0.01 to about 
1 micron, which is encompassed by applicants' claimed range of 0.002 to 10 
micrometers. See col. 5, lines 50-53. 

As to claims 6 and 8, Akahori teaches the surfactant is one or more compounds 
selected from the group consisting of a polyacrylic acid ammonium salt, polymethacrylic 
acid ammonium salt (see Preparation 3), polyacrylic acid amine salt (see col. 5, lines 1- 
15), polymethacryric acid amine salt, poly(ethylene-co-acrylic acid) ammonium salt, 
poly(ethylene-co-acrylic acid) amine salt, poly(ethylene-co-methacrylic acid) ammonium 
salt, and poly(ethylene-co- methacrylic acid) amine salt. See col. 4, lines 52-64. 

As to claim 7, Akahori teaches the dispersant that is a surfactant has a molecular 
weight of 100 to 100,000, which overlaps and encompassed applicants' claimed range 
of 1 ,000 to 1 ,250,000. See col. 5, lines 28-37. 

As for claim 1 1 , Akahori teaches the abrasives are 0.3 - 40%, the dispersant 1 - 
2%, which leaves the remainder water 58-98.7%, which appears to encompass 
applicants claimed up to 500 parts by weight of said de-ionized water. See col. 10, lines 
48-54. 

As for claim 1 2, Akahori teaches the pH of the slurry is about 6.0 to 1 0, which 
encompasses and overlaps applicants' claimed range See col. 13, lines 1-2; adjustment 
of pH may be performed by adding an acid or an alkali, such as acetic acid or aqueous 
ammonia, to the liquid additive. See col.6, line 26-42. 
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Akahori fails to applicants' specifically claimed units, such as parts by weight. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of polishing slurry, as Akahori, to include 
any unit equivalent, as in applicants' claimed limitations, because equivalents appear to 
encompass a similar quantity. 

Claim Rejections - 35 USC § 103 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akahori et 
al (6,783,434), as applied to claims 2-8, and 1 1 above, further in view of Motonari 
(6,447,695). 

As to claim 9, Akahori fails to teach applicants' specifically claimed nitrogen- 
containing organic cyclic compounds. 

Motonari teaches it is known to use a component for adjusting the polishing rate, 
which is a derivative of a heterocyclic compound with an amino group, such as 
compounds of diazine, triazine and the like: 2,4-diamino-6-diallylamino-1 ,3,5-triazine 
(i.e. 1 ,3,5-triazine group); thiocyanuric acid (i.e. cyanuric acid); and melamine. (See col. 
5, line 35 -col. 6, line 10.) 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of polishing slurry, as Akahori, to include 
applicants' specifically claimed nitrogen-containing organic cyclic compounds for an 
aqueous cmp slurry, because Motonari teaches such components are known to be 
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effective as polishing rate adjusters, and use of components known effective are cost 
saving. 

Claim Rejections - 35 USC § 103 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akahori 
et al (6,783,434), as applied to claims 2-8, and 11 above, further in view of Tsai 
(6,174,454). 

As for claim 10, Akahori fails to teach applicants' specifically claimed amine- 
group compound. 

Tsai teaches improved polishing selectivity is achieved by adding various amount 
of tetra-alkyl in ammonium hydroxide (see abstract) and TMAH (i.e. tetra-methyl- 
ammonium hydroxide) (see Embodiment B) in CMP polishing slurry. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of polishing slurry, as Akahori, to include 
applicants' specifically claimed amine group compounds for an aqueous cmp slurry, 
because Tsai teaches such components provide benefits by improving selectivity, and 
use of components known to provide an improvement is cost saving. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is (571) 
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272-5955. The examiner can normally be reached on Mon. - Fri. between 8:00 am and 
4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Duy-Vu N Deo/ 

Primary Examiner, Art Unit 1792 

/Patricia A George/ 
Examiner, Art Unit 1792 



